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can be supplied either by a large current at a low voltage, or a small
current at a high voltage. Ho\v many amperes must flow in the
transmission line to supply the required 550,000 watts at a delivered
voltage of iro? The law that answers this question is Joule's law:
the power P in watts equals the current I in amperes multiplied by
the electromotive force E in volts; or P = IE. Power equals cur-
rent times voltage. Hence 550,000 equals no times the current.
The current must be 5000 amperes; for 5000 times no equals
550,000. (This answer would be exact if direct current were used,
but needs a small correction by what is known as the power factor
for the alternating currents actually employed.)
What sort of conveyance will bring those five thousand amperes
of current to town? Copper wires. How thick must the wires
be? Let us dodge that question for a moment, and suppose that
the transmission line consists of solid copper wires (really rods)
of the size known to electricians as oooo. These are nearly half
an inch thick. Since the powerhouse is sixty miles away, the
total length of wire is 120 miles. By referring to tables we find
that the wire possesses an electric resistance of 28.6 ohms. Cop-
per is a good conductor, but of course it offers some resistance to
the flow of electrons through it. In some places resistance is de-
sired, in others it is purposely kept small. For example, the same
current flows through both the lamp cord and the lamp filament;
but the filament, not the connecting wires, is the part that becomes
white-hot, since it has purposely been made of a thin wire of a
metal which offers high resistance.
To find the effect of the resistance of the transmission line we
need another law, Ohm's law. This tells us that the voltage
equals the resistance times the current, or E = RI. If for R we
use the resistance of the transmission line, then the E that we
calculate is the voltage-drop, or loss of voltage, in the line. This